In a recent paper published in Cell Research, Yan Bao and colleagues characterize a new population of IFNγ-producing innate-like B cells that promotes innate immune responses and contributes to early pathogen control following intracellular bacterial infection.
Innate immune cells provide protection against bacterial pathogens by secreting pro-inflammatory cytokines that activate the rapid innate antimicrobial response and initiate adaptive immunity [1] . Although myeloid-derived innate cells represent one key source of pro-inflammatory cytokines, lymphoid lineage cells, including B cells, can be an early source of cytokines following infection. Indeed, B cells activated by pathogen-associated TLR ligands rapidly produce cytokines [2] ("innate" cytokine-producing B cells, Figure 1) . B cells also produce cytokines later in the immune response following cognate interactions with helper T cells [3] ("Tcell dependent" cytokine-producing B cells, Figure 1 ). Although most B lineage cells can produce IL-6, IL-10 and TNFα, some B cell subpopulations secrete additional proinflammatory antimicrobial cytokines. For example, mature follicular B cells from Toxoplasma gondii-infected mice produce IFNγ and IL-12p40 following restimulation with pathogen extracts [4] while plasmablasts from Trypanosoma cruzi-infected mice produce IL-17 directly ex vivo [5] . Thus, the "cytokine profile" of B cells appears to be dependent on many factors including the stimuli used to activate the B cells, the cytokine microenvironment and the origin or differentiation status of the B cells. [7] , and mature follicular and marginal zone B cells can be induced to secrete IFNγ following stimulation with pathogens, TLR ligands or Th1 cells [2, 3] . Furthermore, prior reports indicate that IFNγ-producing B cells can induce differentiation of Th1 cells in vitro [4] and can regulate the Th1 response to Salmonella enterica infection [8] . Thus, IFNγ-producing B cells appear to modulate both innate and adaptive immunity. However, it is not yet clear whether the same subpopulation of B cells is responsible for regulating the activation and differentiation of both macrophages and CD4 T cells.
To assess the origin of the IFNγ-producing innate B cells and identify the signals that control the development of these cells, the authors established an in vitro model system. Using this system they demonstrate that co-incubation of follicular B cells, but not marginal Interestingly, Btk is also required for the development of innate-like IL-17-producing plasmablasts following infection with T. cruzi [5] . However, unlike the Listeria-induced IFNγ-producing B cell subpopulation, the T. cruzi-induced IL-17-producing B cells can develop in the absence of TLR and CD40 signaling [5] , demonstrating clear heterogeneity among innate-like Btk-dependent B cell subpopulations.
CD11a hi CD16/32 hi B cell differentiation also differs in regard to the requirement of IFNγR. Previous work from our lab has demonstrated that differentiation of IFNγ-producing Beffector 1 (Be-1) cells requires IFNγR and T-bet [9] . However, in IFNγR -/-mice, the CD11a hi CD16/32 hi B cell population expands normally following L. monocytogenes infection. Therefore, it seems likely that multiple types of IFNγ-producing B cell "subsets" can be induced following infection and that the signals used to induce these cells are context-specific and will vary depending on whether the B cell is activated in the presence of different types of "innate" cells or T cells (Figure 1) 
